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Oxidative stress and mitochondrial dysfunction in 
Autism: Impact of genetic and environmental factors

Autism spectrum disorders are behaviorally defined neurodevelopmental disorders. Recent evidence 
suggests that oxidative stress may provide a link between susceptibility genes and pre- and post-

natal environmental risk factors in the pathophysiology of autism. The free radicals, i.e., reactive oxygen 
species (ROS) are generated endogenously during oxidative metabolism and energy (ATP) production 
by mitochondria. Our previous studies have shown increased lipid peroxidation and reduced levels of 
antioxidant proteins, namely, ceruloplasmin and transferrin in the plasma from children with autism. 
Brain tissue is highly heterogeneous with different functions localized in specific areas of brain. We 
also compared the status of ROS-mediated oxidative damage and expression of mitochondrial electron 
transport chain (ETC) complexes in postmortem brain tissue samples from the cerebellum and frontal, 
temporal, parietal and occipital cortices of autistic subjects and age-matched normal subjects.  The 
oxidation of lipid, protein and DNA was significantly increased in temporal cortex and cerebellum in 
autism as compared with controls. An increase in protein and DNA oxidation was also observed in 
frontal cortex in autism. On the other hand, parietal and occipital cortices were unaffected in autism. 
Recently, we reported significantly lower levels of complexes III and V in the cerebellum, of complex I 
in the frontal cortex, and of complexes II, III, and V in the temporal cortex of children with autism as 
compared to age-matched control subjects, while none of the five ETC complexes was affected in the 
parietal and occipital cortices in subjects with autism. Our results suggest brain region-specific deficit 
in mitochondrial ETC complexes and oxidative damage in children with autism. In this presentation, 
the potential role of genetic and environmental factors in increasing the vulnerability to oxidative stress 
in autism will also be discussed.    
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